Amendments to the Specification: 

The following replacement paragraphs are presented: 

Please substitute the Attached Sequence listing (23 pages) for the corresponding 
Sequence Listing in the Application. A computer readable form is also provided on floppy 
disk, and this is identical to the printed copy. 

On pages 16-19: 



Table 2. Proline mutations to improve thermal tolerance. 



Mutation 


Native sequence and mutatgenic oligonucleotide 


SEQ ID NO: 2Z\0 


5'-GCACTCTCCAATCGGAGACTCACCCG-3' 


S8P - native sense strand 




SEQ ID NO: 34111 


5'-GCACTCTCCAACCGGAGACTCACCCG-3' 


Mutagenic sense strand 




SEQ ID NO: 2S12 


5'-CGGGTGAGTCTCCGGTTGGAGAGTGC-3' 


Mutagenic anti-sense strand 






SEQ ID NO: 2613 


5'-GGCACGTGCACTCAACAGACAGGCTCCG-3' 


N27P - native sense strand 




SEQ ID NO: 2714 


5'-GGCACGTGCACTCCACAGACAGGCTCCG-3' 


Mutagenic sense strand 




SEQ ID NO: 2S15 


5'-CGGAGCCTGTCTGTGGAGTGCACGTGCC-3' 


Mutagenic anti-sense strand 






SEQ ID NO: 2916 


5'-GGCGCTGGACTCACGCTACGAACAGCAGCACG-3' 


A43P - native sense strand 




SEQ ID NO: 3017 


5-GGCGCTGGACTCACCCTACGAACAGCAGCACG-3' 


Mutagenic sense strand 




SEQ ID NO: 34-18 


5-CGTGCTGCTGTTCGTAGGGTGAGTCCAGCGCC-3' 


Mutagenic anti-sense strand 






SEQ ID NO: 3219 


5'-GCTGTCTGGACGGTGCCGCCTACGCG-3' 


G75P - native sense strand 




SEQ ID NO: 3^20 


5'-GCTGTCTGGACCCTGCCGCCTACGCG-3 t 


Mutagenic sense strand 




SEQ ID NO: 3421 


5-CGCGTAGGCGGC AGGGTCC AG AC AGC-3 ' 


Mutagenic anti-sense strand 






SEQ ID NO: 3S22 


5 , -GCCTCTCCATTGGCTTTGTCACCC-3 , 


G94P - native sense strand 




SEQ ID NO: 3623 


5'-GCCTCTCCATTCCCTTTGTCACCC-3' 
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Mutagenic sense strand 


SEQ ID NO: 3724 


5'-GGGTGACAAAGGGAATGGAGAGGC-3' 


Mutagenic anti-sense strand 






SEQ ID NO: 3S25 


5 -GGCC AACGTTG AGGGCTGGG AGCC-3 ' 


E190P - native sense strand 




SEQ ID NO: 3926 


5 , -GGCCAACGTTCCGGGCTGGGAGCC-3 < 


Mutagenic sense strand 




SEQ ID NO: 4027 


5 , -GGCTCCCAGCCCGGAACGTTGGCC-3 , 


Mutagenic anti-sense strand 






SEQ ID NO: 4428 


5 f -GGCTGGGAGCCGTCATCCAACAACGCG-3 f 


S195P - native sense strand 




SEQ ID NO: 4229 


5'-GGCTGGGAGCCGCCATCCAACAACGCG-3' 


Mutagenic sense strand 




SEQ ID NO: 4330 


5 '-CGCGTTGTTGGATGGCGGCTCCC AGCC-3' 


Mutagenic anti-sense strand 






SEQ ID NO: 4431 


5 , -CGATACCACCAAGAAATTGACCGTTGTCACCC-3' 


K287P - native sense strand 




SEQ ID NO: 4S32 


5'-CGATACCACCAAGCCATTGACCGTTGTCACCC-3' 


Mutagenic sense strand 




SEQ ID NO: 4633 


5-GGGTGACAACGGTCAATGGCTTGGTGGTATCG-3' 


Mutagenic anti-sense strand 






SEQ ID NO: 4734 


5-CGAGACGTCGGGTGCCATCAACCGATAC-3' 


A299P - native sense strand 




SEQ ID NO: 4£35 


5-CGAGACGTCGGGTCCCATCAACCGATAC-3' 


Mutagenic sense strand 




SEQ ID NO: 4936 


5 '-GT ATCGGTTG ATGGG ACCCG ACGTCTCG-3 ' 


Mutagenic anti-sense strand 






SEQ ID NO: §037 


5 f -GGCGTCACTTTCCAGCAGCCCAACGCCGAGCTTGG-3' 


Q312P/N315P - native sense 
strand 




SEQ ID NO: #138 


5 , -GGCGTCACTTTCCCGCAGCCCCCCGCCGAGCTTGG-3 , 


Mutagenic sense strand 




SEQ ID NO: §239 


5'-CCAAGCTCGGCGGGGGGCTGCGGGAAAGTGACGCC-3' 


Mutagenic anti-sense strand 






SEQ ID NO: #340 


5 '-GGCT ACCTCTGGCGGC ATGGTTCTGG-3 ' 


G359P - native sense strand 




SEQ ID NO: §441 


5-GGCTACCTCTCCCGGCATGGTTCTGG-3' 


Mutagenic sense strand 
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SEQ ID NO: $$42 
Mutagenic anti-sense strand 


5'-CCAGAACCATGCCGGGAGAGGTAGCC-3' 




SEQ ID NO: 5643 
S398P/S40J P- native sense 
strand 


5'-GCGGAAGCTGCTCCACCAGCTCCGGTGTCCCTGC-3' 


SEQ ID NO: £744 
Mutagenic sense strand 


5'-GCGGAAGCTGCCCCACCAGCCCCGGTGTCCCTGC-3' 


SEQ ID NO: $M5 
Mutagenic anti-sense strand 


S'-GCAGGGACACCGGGGCTGGTGGGGCAGCTTCCGC^ 




SEQ ID NO: #946 

A414P - native sense strand 


5'-GTCTCCCAACGCCAAGGTCACC-3' 


SEQ ID NO: €041 
Mutagenic sense strand 


S'-GTCTCCCAACCCCAAGGTCACC^ 


SEQ ID NO: 6148 
Mutagenic anti-sense strand 


5'-GGTGACCTTGGGGTTGGGAGAC-3' 




SEQ ID NO: 6349 
N431P/S433P - native sense 
strand 


5-GGCAGCACCGGCAACCCTAGCGGCGGCAACCC-3' 


SEQ ID NO: 6150 
Mutagenic sense strand 


5'-GGCAGCACCGGCCCCCCTCCCGGCGGCAACCC-3^ 


SEQ ID NO: 6451 
Mutagenic anti-sense strand 


5-GGGTTGCCGCCGGGAGGGGGGCCGGTGCTGCC-3 t 


Table 3. Mutation to remove peptide strain. 


Mutation site 


Native sequence and mutatgenic oligonucleotide 


SEQ ID NO: 6$52 
S99G- native sense strand 


S'-GGCTTTGTCACCCAGTCTGCGCAGAAGAACGTTGGC-S' 


SEQ ED NO: 6653 
Mutagenic sense strand 


5 , -GGCTTTGTCACCCAGGGTGCGCAGAAGAACGTTGGC-3' 


SEQ ID NO: 6754 
Mutagenic anti-sense strand 


5-GCCAACGTTCTTCTGCGCACCCTGGGTGACAAAGCC-3' 


Table 3b. Y245G analogs to remove product inhibition. 


Mutation site 


Native sequence and mutatgenic oligonucleotide 


SEQ ID NO: 6855 

R251A - native sense strand 


5 -CCG AT AAC AG AT ATGG CGGC-3 ' 


SEQ ID NO: 6956 
Mutagenic sense strand 


5 -CCG AT AACGCCT ATGGCGGC-3 ' 


SEQ ID NO: 7057 
Mutagenic anti-sense strand 


5-GCCGCCATAGGCGTTATCGG-3 1 
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SEQ ID NO: 7158 


5'-CCCGGTGCCGTGCGCGGAAGCTGCTCCACC-3' 


R394A- native sense strand 




SEQ ID NO:7259 


5'-CCCGGTGCCGTGGCCGGAAGCTGCTCCACC-3' 


Mutagenic sense strand 




SEQ ID NO: 7^60 


5'-GGTGGAGCAGCTTCCGGCCACGGCACCGGG-3' 


Mutagenic anti-sense strand 






SEQ ID NO: 7461 


5'-GCTGAGGAGGCAGAATTCGGCGGATCCTCTTTCTC-3' 


F338A- native sense strand 




SEQ ID NO: 7S62 


5'-GCTGAGGAGGCAGAAGCCGGCGGATCCTCTTTCTC-3' 


Mutagenic sense strand 




SEQ ID NO: 7663 


5'-GAGAAAGAGGATCCGCCGGCTTCTGCCTCCTCAGC-3' 


Mutagenic anti-sense strand 






SEQ ID NO: 7764 


5'-GGAACCCATACCGCCTGGGCAACACCAGC-3' 


R267A- native sense strand 




SEQ ID NO: 7865 


5'-GGAACCCATACGCCCTGGGCAACACCAGC-3' 


Mutagenic sense strand 




SEQ ID NO: 7£66 


5 '-GCTGGTGTTGCCC AGGGCGT ATGGGTTCC-3 ' 


Mutagenic anti-sense strand 






SEQ ID NO: 8067 


5 , -CCTACCCGACAAACGAGACCTCCTCCACACCCGG-3 , 


E385A- native sense strand 




SEQ ID NO: 81-68 


5'-CCTACCCGACAAACGCCACCTCCTCCACACCCGG-3' 


Mutagenic sense strand 




SEQ ID NO: $269 


5'-CCGGGTGTGGAGGAGGTGGCGTTTGTCGGGTAGG-3' 


Mutagenic anti-sense strand 




Table 4. N to A mutations to remove glycosylation. 


Mutant 


Native sequence and mutagenic oligonucleotide 


SEQ ID NO: 3070 


5'-GGACTCACGCTACGAACAGCAGCACGAACTGC-3' 


N45A - native sense strand 




SEQ ID NO: ^71 


5 '-GGACTC ACGCT ACGGC C AGC AGC ACGAACTGC-3 ' 


Mutagenic sense strand 




SEQ ID NO: 8472 


5'-GCAGTTCGTGCTGCTGGCCGTAGCGTGAGTCC-3' 


Mutagenic anti-sense strand 






SEQ ID NO: 8S73 


5'-CCCATACCGCCTGGGCAACACCAGCTTCTACGGCCC-3' 


N270A - native sense strand 




SEQ ID NO: 8#74 


5 , -CCCATACCGCCTGGGCGCCACCAGCTTCTACGGCCC-3 , 


Mutagenic sense strand 




SEQ ID NO: 8675 


5'-GGGCCGTAGAAGCTGGTGGCGCCCAGGCGGTATGGG-3 t 
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Mutagenic anti-sense strand 




SEQ ID NO: 2276 

N384A - native sense strand 


5 , -GGACTCCACCTACCCGACAAACGAGACCTCCTCCACACCCG-3 , 


SEQ ID NO: 8377 
Mutagenic sense strand 


5'-GGACTCCACCTACCCGACAGCCGAGACCTCCTCCACACCCG-3' 


SEQ ID NO: 

Mutagenic anti-sense strand 


5 '-CGGGTGTGG AGG AGGTCTCGGCTGTCGGGT AGGTGG AGTCC-3 1 


Table 5. Helix capping mutations to improve thermal tolerance. 


Mutant 


Native sequence and mutagenic oligonucleotide 


SEQ ID NO: $979 
E337R - native sense 
strand 


5'-GCTGAGGAGGCAGAATTCGGCGG-3' 


SEQ ID NO:908O 
Mutagenic sense strand 


5-GCTGAGGAGGCACGCTTCGGCGG-3' 


SEQ ID NO: 9±8I 
Mutagenic anti-sense 
strand 


5'-CCGCCGAAGCGTGCCTCCTCAGC-3' 




SEQ ID NO: 9282 
N327D - native sense 
strand 


5-GGCAACGAGCTCAACGATGATTACTGC-3 1 


SEQ ID NO: 9283 
Mutagenic sense strand 


5'-GGCAACGAGCTCGACGATGATTACTGC-3' 


SEQ ID NO: 9484 
Mutagenic anti-sense 
strand 


5 '-GC AGTAATCATCGTCGAGCTCGTTGCC-3' 




SEQ ID NO: 9S85 
A405D - native sense 
strand 


5-CCGGTGTCCCTGCTCAGGTCGAATCTCAGTCTCCC-3' 


SEQ ID NO: 9686 
Mutagenic sense strand 


5'-CCGGTGTCCCTGATCAGGTCGAATCTCAGTCTCCC-3' 


SEQ ID NO: 9787 
Mutagenic anti-sense 
strand 


5 , -GGGAGACTGAGATTCGACCTGATCAGGGACACCGG-3' 




SEQ ID NO: 9S88 
Q410R - native sense 
strand 


5 "-GCTC AGGTCG AATCTC AGTCTCCC AACGCC-3 ' 


SEQ ID NO: 9989 
Mutagenic sense strand 


5'-GCTCAGGTCGAATCTCGCTCTCCCAACGCC-3' 


SEQ ID NO: WO90 


5-GGCGTTGGGAGAGCGAGATTCGACCTGAGC-3' 
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Mutagenic anti-sense 




strand 






SEQ ID NO: m9l 


S'-CCCTATGTCCTGACAACGAGACCTGCGCG-S' 


N64D - native sense 




strand 




SEQ ID NO: 


5'-CCCTATGTCCTGACGACGAGACCTGCGCG-3' 


Mutagenic sense strand 




SEQ ID NO: 4^93 


5'-CGCGCAGGTCTCGTCGTCAGGACATAGGG-3' 


Mutagenic anti-sense 




strand 






SEQ ID NO: W494 


5-GCTCGACCCTATGTCCTGACAACGAGACCTGCGCGAAGAACTGC- 


N64D - native sense 


3' 


strand 




SEQ ID NO: 


S'-GCTCGACCCTATGTCCTGACGACGAGACCTGCGCGAAGAACTGC- 


Mutagenic sense strand 


3' 


SEQ ID NO: 


5'-GCAGTTCTTCGCGCAGGTCTCGTCGTCAGGACATAGGGTCGAGC- 


Mutagenic anti-sense 




strand 
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